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1.0 INTRODUCTION

Tetra Tech NUS (TtNUS), under contract to the U. S. Department of the Navy, Southern Division, Naval
Facilities Command (NAVFAC EFD SOUTH), has prepared this Remedial Investigation (RI) Work Plan for
Site 4 at the Naval Construction Battalion Center (NCBC) in Gulfport, Mississippi. This work plan was
prepared under the comprehensive Long-term Environmental Action Navy (CLEAN) Ill, Contract No. N62467-
94-D-0888.

The Contract Task Order (CTO) 283, requests that TtNUS conduct:

Project Management
Community Relations
Work Plan

Field Investigations
Laboratory Analyses
Data Management

RI Report

Feasibility Study (FS)

Decision Documents

This Work Plan describes the field activities, laboratory analyses, and data management to be performed for
the Site 4 RI. The purpose of this Work Plan is to guide the efforts to identify and delineate the impact to
environmental media at Site 4 - Golf Course Landfill due to past waste handling practices. The following

sections outline the site history and the objectives, purpose, and scope of the Rl Work Plan.

TTNUS/TAL-03-077/9666-5.4 1-1 CTO 0283
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2.0 SITE BACKGROUND AND HISTORY

NCBC Gulfport is located in the western part of Gulfport, Mississippi, approximately 2 miles from the Gulf of
Mexico. Gulfport is located in Harrison County, in the southwestern corner of the state (Figure 21). The
base occupies 1,100 acres and has an average elevation of 30 éet above mean sea level. The only
significant variations in topography occur at the storage area where linear piles of bauxite range from 30 to

40 feet above grade. The bauxite piles are being removed from the base.

Site 4 is a former 4.0 acre landfill located northeast of the intersection of 7" Street and Colby Avenue and is
adjacent to the driving range at the Pine Bayou Golf Course (Figure 22). As shown on Figure 22, the
northern boundary of the landfill is adjacent to Canal No. 1. The landfill was operated from 1966 until 1972
and was the only operating landfill on the base at that time. Waste material was disposed of in trenches,
burned daily, and then backfilled. Most, if not all, of the solid waste and some of the liquid and chemical
waste generated at the installation were disposed of at Site 4 during the period of landfill operation (Initial

Assessment Study, Envirodyne Engineers, Inc., 1985).

As indicated in the Initial Assessment Study (Envirodyne Engineers, Inc., 1985), as much as 200,000
gallons of waste liquids were disposed of at the site including; fuels, oils, solvents [(MEK), toluene, xylene],
paints, and paint thinners. In addition, 16,000 tons of solid waste was disposed at the landfill. Building and

infrastructure debris were disposed at the site following Hurricane Camille in 1969.

TTNUS/TAL-03-077/9666-5.4 2-1 CTO 0283
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3.0 PREVIOUS INVESTIGATIONS

The following is a discussion of the previous investigations at Site 4 from the Initial Assessment Study
through the latest investigation, Groundwater Monitoring. This section will also discuss potential pathways

of contaminant migration and identify preliminary response objectives and remedial action alternatives.

3.1 PREVIOUS INVESTIGATIONS

Five previous investigations have been undertaken at Site 4, as discussed below. These investigations have
included subsurface soil, groundwater, and sediment sampling, but were not complete for the purposes of a
remedial investigation. Results of these studies revealed a wide range of contaminants above Mississippi

Department of Environmental Quality (MDEQ) Tier 1 Screening Levels for the respective media.

1985 Naval Energy and Environmental Support Activity (NEESA) - Initial Assessment Study of NCBC
Gulfport — The initial assessment study (IAS) identified and assessed sites at NCBC Gulfport that

were potential threat to human health and the environment. The IAS included:

A records search
On-site survey, including geophysics to define site boundaries
Site ranking

An outline for the Confirmation Study

1987 Harding Lawson (HLA) - Confirmation Study - Surface water, groundwater, and soil samples were
collected from locations at Site 4. The sampling locations were on the south and west sides of Site
4, under the assumption that surface water and groundwater flowed to the south. This assumption
was incorrect; therefore the sample locations were up- or cross-gradient of the source areas. No
contaminants were detected at concentrations exceeding the action levels in the groundwater

samples collected for this investigation.

1995 (ABB-ES) - Surface Water and Sediment Delineation Study - Surface water, sediment, seep, and
groundwater samples were collected from the ditches in and around Site 4. Four shallow monitoring
wells were installed adjacent to Canal No. 1 to evaluate the groundwater discharging to seeps
observed along the bank of Canal No. 1. Dioxins were detected at concentration ranging from 0.65
parts per quadrillion (ppg) up to 26.4 ppq in the groundwater samples collected from these wells.
The results from well GPT-4-5 indicated vinyl chloride at 37 parts per billion (ppb),
1,2-Dichloroethene (DCE) at 180 ppb, and trichloroethene at 4.7 ppb. Groundwater potentiometric

TTNUS/TAL-03-077/9666-5.4 31 CTO 0283
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surface maps confirmed near surface groundwater flow was to the northwest, and not to the south
as had been previously thought. A seep sample collected from the bank of Canal No. 1 produced a
dioxin TEQ result of 82.9 ppg with 14.1 ppg of Tetrachlorodioxin (TCDD). The presence of
tetrachlorodioxin TCDD and pentachlorodiphenodioxin (PeCDD) in the seeps can be an indication

that herbicide orange (HO) is the source of the detected dioxins and furans.

1997  Morrison-Knudsen — (DPT) sampling of soil and groundwater near subsurface magnetic anomalies
identified during a geophysical investigation. Arsenic concentrations above Tier 1 Risk Screening
levels for soil were detected, as well as low levels of dioxins and furans. The TCDD congener was
not detected. Activated carbon traps were installed to intercept groundwater discharging from

seeps into Canal No. 1.

1998 HLA - Groundwater Monitoring Report - An in depth study of groundwater conditions was
conducted at Site 4 with a focus on the potential for dioxins and furans. DPT dioxin results at
Site 4 indicated widespread, low levels of dioxin and furan congeners in the groundwater. The
main congeners observed in the DPT samples were octachlorodibenzodioxin (OCDD) and
heptachlorodibenzo-p-dioxin (HpCDD), indicating that HO is not a likely source. Groundwater
samples from Site 4 produced only low level dioxin results that were all well below the (MCLSs).

No TCDD was reported from any of the ground water samples.

Several (VOCs) were reported in DPT samples above MCLs at Site 4, including vinyl chloride (21
ppb), 1,2-Dichloroethene (DCE) (220 ppb) and trichloroethene (TCE) (12 ppb). The DPT samples
with exceedances were collected near monitoring well GPT-4-5, which had vinyl chloride and DCE
above MCLs in 1997 (ABB-ES, 1998). Groundwater well samples collected from the area of the
DCE and vinyl chloride (VC) plume identified by the DPT samples confirmed the levels of VC (65
ppb), 1,2-DCE (540 ppb), TCE (22 ppb), and 1,1,2-(TCA) (9 ppb). The screen of well GPT-04-14
was set at a depth of 35 feet, which is on top of silty/sandy clay-bearing strata. The VOC plume is
in the lower area (20 to 35 feet bls) of the surficial aquifer near the clay-bearing zone. The presence
of these VOCs is likely due to the disposal of chlorinated cleaning compounds reported to have
taken place at this landfill. The age of these activities (1966-1972) and the ratios of breakdown
chemicals (vinyl chloride) to parent chemicals (1,1,2-TCA) suggest that significant degradation has

taken place.

The 6month hydrologic analysis showed groundwater from Site 4 is at a higher elevation than the
surface water in Canal No. 1, indicating groundwater is typically discharging the canal. Seep

samples collected at Site 4 (two rounds) have confirmed the activated carbon traps are intercepting

TTNUS/TAL-03-077/9666-5.4 3-2 CTO 0283
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the low level dioxin contamination present in groundwater before it enters Canal No. 1. No other

remedial and/or removal actions have taken place at the site.

3.2 POTENTIAL PATHWAYS OF CONTAMINANT MIGRATION

Previous investigations have identified the following potential sources of contamination at Site 4:

Liquid and solid wastes disposed of in the landfill, and

Backfilled incineration by — products.

Topography at site 4 is relatively flat and the ground surface is primarily fill dirt and native sand with sparse
vegetative cover. Canal No. 1 runs along the west side of the landfill. The surface water flow directions are to
the north where Canal No. 1 eventually leaves the base at 28" Street. Seeps have been observed
discharging from the east (landfill) side of the drainage ditch that runs along the west side of the site. The
groundwater at Site 4 is somewhat deeper than the surrounding area due to several feet of landfill cover. The
cover material is a fine to medium sand with little silt allowing infiltration or seepage into the landfill. The

top of the local confining clay layer was encountered at depths of approximately 30 feet bgs.

Potential contaminant release mechanisms at Site 4 include the mobilization of contaminants from wastes
buried in subsurface soil tolocal groundwater by infiltration of precipitation and dissolution of soluble
contaminants. Soluble constituents can be transported to the water table by rainwater infiltration, and may
continue to migrate downgradient to the south and southwest of the landfill. Transport is affected by the
chemical and physical properties of both the soil and the contaminants. The dissolved contaminants in
groundwater may migrate downgradient with the natural flow of groundwater and discharge as seeps to
Canal No. 1  Figure 31 displays the site conceptual model that illustrates these potential contaminant

migration pathways.

Currently gosion and overland transport of particulate matter from site surface soil do not appear to be

important transport mechanisms at Site 4 due to the presence of several feet of clean fill covering the site.

TTNUS/TAL-03-077/9666-5.4 3-3 CTO 0283
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3.3 EXPOSURE ROUTES/PATHWAYS

Based on the potential contaminant sources and contaminant migration pathways, the following exposure

routes and pathways will be evaluated in the risk assessment for Site 4.

Soil

Exposure to contaminated soil at Site 4 under current land use is expected to be limited to surface soil.
Under future land use, exposure to chemicals in subsurface soil could occur if the soil were to be uncovered
(e.g., during excavation/erosion). In this scenario, it could be assumed that subsurface soil could be
brought to the surface and mixed with surface soil. Potential receptors would be assumed to be exposed to
the surface/subsurface soil mixture. A receptor may be exposed to soil by inadvertent ingestion of a small
amount of soil, by dermal absorption of contaminants from the soil, or by inhalation of vapors or particulates

emitted from soil.

Groundwater

Direct exposure to Site 4 groundwater is not expected to occur under current and/or future land usage.
Currently available information indicates that no domestic groundwater wells have been installed at or
immediately downgradient of Site 4. Therefore, the groundwater is not used as a local source of drinking
water. However, to aid in risk management decisions, two conservative scenarios for exposure to

groundwater will be evaluated:

Dermal contact with groundwater should be evaluated for construction workers to account for the

possibility that workers may contact groundwater during future excavation activities.

Current off-site residents and hypothetical future on-site residents could be assumed to use local

groundwater as a source of domestic water.

Surface Water/Sediment

Exposure to contaminated surface water and sediment in the drainage ditches adjacent to the landfill could
occur under current and future land uses. In this scenario, potential receptors are assumed to come into
direct contact with surface water and sediment while wading. Individuals may be exposed primarily via

dermal contact and incidental ingestion.

TTNUS/TAL-03-077/9666-5.4 35 CTO 0283
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This exposure pathway is based on the assumption that a receptor inhales air containing suspended

particulates and/or volatile organic vapors originating from soil. Exposure to fugitive dust and vapors would

be an applicable exposure pathway mainly if subsurface soil at the site were to be excavated.

POTENTIAL RECEPTORS

NCBC Gulfport is an active facility and will remain active for the foreseeable future. Site 4 is currently used

as a driving range for Pine Bayou Golf Course and is expected to be used for this purpose in the future.

Access to the site is not restricted and children are known to frequently play on the site. Based on current

and potential future land use, the following potential receptors may be exposed to contaminated

environmental media within the study area:

Construction//Excavation Workers — Receptors under future land use. No construction activities are
currently planned for the study area. Construction workers are considered for future land use only
and are assumed to be exposed to subsurface soil and sediment (by ingestion and dermal contact),

to groundwater (by dermal contact), and to surface water (by dermal contact).

Site Commercial/Industrial Workers — Receptors under current and future land use. This includes
adult military or civilian personnel working inside &cilities located at Site 4 For Example, the
Clubhouse for the golf course is less than 200 feet from the landfill, therefore, maintenance workers
are assumed to be exposed to surface soil, subsurface soil, and sediment (by ingestion and dermal

contact), and to surface water (by dermal contact).

On-Site Workers — Receptors under current and future land use. This receptor scenario includes
adult military or civilian personnel assigned to routine daily maintenance tasks of the golf course
and base security. This receptor is assumed to be exposed to surface soil, subsurface soil, and

sediment (by ingestion and dermal contact), and to surface water (by dermal contact).

Recreational Users/Trespassers (Adolescent and Adult) — Receptors under current and future land
use. This receptor is assumed to be exposed to surface soil, subsurface soil, and sediment (by

ingestion and dermal contact), and to surface water (by dermal contact).
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On-Site Residents (Child and Adult) — Receptors under future land use. Although this scenario is
highly unlikely, a future residential scenario is typically evaluated in a risk assessment for decision
making purposes. It is assumed that a hypothetical resident may be exposed to surface soil,
subsurface soil, and sediment (by ingestion and dermal contact), to groundwater (by ingestion,

dermal contact, and inhalation of volatiles), and to surface water (by dermal contact).

Off-Site Residents (Child and Adult) — Receptors under current and future land use. Because of the
close proximity of residential housing to the site, off-site residents are considered to be plausible
receptors under current and future land use. The off-site residents are assumed to be exposed in the

manner as on-site residents.

3.5 PRELIMINARY RESPONSE OBJECTIVES AND REMEDIAL ACTION ALTERNATIVES

The preliminary response objectives and remedial action alternatives were identified based on the results of
previous investigations and were developed to ensure that the data collection during this RI are sufficient to

support the screening and detailed analysis of alternatives during the FS.

Based on the conceptual model for Site 4 (Figure 3-1), the primary affected media are groundwater/seeps,
subsurface soil, surface water and sediment as evaluated against Tier 1 Unrestricted screening values and
(USEPA) MCL’s — the chemical specific (ARARs). The remedial action alternatives considered for the

impacted media are provided in the following table.

Table 3-1
Remedial Action Objectives and Alternatives
NCBC Gulfport
Gulfport, Mississippi

Media Remedial Action Objectives Remedial Action Alternatives

Groundwater | Prevent ingestion or direct contact with material | Institutional controls

Seeps, and having excess cancer risk of 10°® via source control | Natural attenuation (passive)
Soil or removal. Natural attenuation (active)

Containment/capping

Collection/treatment

Surface Water | Prevent ingestion or direct contact with surface water | Monitoring
having excess cancer risk of 10°. Restore surface | Runoff interception (SRTs)

water to ambient quality. Discharge treatment
Sediment Prevent direct contact with sediment having excess | Institutional controls
cancer risk of 10°®, Monitoring
Runoff interception (SRTS)
Excavation
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Air Prevent inhalation of carcinogens in excess of 10°. Institutional controls
Containment/capping

The data collection and evaluation necessary to evaluate these alternatives are presented in the Sections 4,
5, 6, and 7. A human health isk assessment and a screening level ecological risk assessment will be
performed to complete the RI and to establish goals for remedial actions. The technical evaluation for both

the human health risk assessment and screening level ecological risk assessment are presented in Section
8.
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4.0 WORK PLAN RATIONALE

The following sections will discuss the objectives of the Rl and the approach that will be taken to evaluate

the remedial objectives.

4.1 DATA QUALITY OBJECTIVES

The Data Quality Objectives (DQOSs) for an RI are project specific and are based on the intended use of the

data in the decision process (USEPA (EISOPQAM) 1997). DQO selection is the main factor in identifying:

The types of samples are to be collected
The sample collection locations
The types of equipment to be used

The analytical requirements

The DQOs for Site 4 are presented in Section 4.0 of the Quality Assurance Project Plan (QAPP) (Appendix
B) of this Work Plan.

4.2 WORK PLAN APPROACH

The goal of the RI fieldwork is to fill data gaps identified from the previous investigation reports in order to
fully define the nature and extent of contamination at Site 4 and to support the baseline risk assessment. A
geophysical survey will be conducted to further investigate electromagnetic (EM) anomalies identified during
previous investigations. One or more of these anomalies might represent source areas for contaminants.
Additional DPT sample locations will be based on the results of this second geophysical survey. The DPT
sample locations will be placed around the suspect geophysical anomalies with the highest potential for
representing the buried drums. The results from the DPT sampling will then be used to select locations for
groundwater monitoring wells. Analyses for suspected contaminants as well as analyses specific to the
evaluation of natural attenuation (NA) processes will be collected to determine if either passive or active NA
is a viable option for source control or removal. Hydrological data and geotechnical samples will be

collected during the RI to support the evaluation of the remedial action alternatives during the FS.

TTNUS/TAL-03-077/9666-5.4 4-1 CTO 0283



Rev.0
06/25/04

5.0 FIELD INVESTIGATION

The following sections describe the proposed field investigation for the RI at Site 4.

5.1 MOBILIZATION

Field mobilization activities will take place over a 4-day period and will include travel and onsite preparatory
activities. These activities will include the marking of sample locations; the receiving, storage and testing of
field equipment; initiation of the field data management system (computer database and filing system); and

the marking of the primary magnetic anomalies at Site 4.

5.2 FIELD DOCUMENTATION

Field documentation for the RI will include field logbooks, field log forms, location (ID) and sample ID

nomenclature, and sample labels.

5.2.1 Field Logbooks

Dedicated field logbooks will be used to record pertinent field activities. (TtNUS. (SOP) QAPP, Appendix C).
The project manager's name, the (FOL’s) name, the project name and location, and the project number will
be recorded on the inside of the front cover of all logbooks. Entries will be recorded with waterproof, non-
erasable ink. Each page of the logbook will be nhumbered and dated. All logbook entries must be legible
and contain accurate and complete information about an individual's project activities. At the end of all
entries for a particular day, or a particular event if appropriate, the investigator will draw a diagonal line
across the page below the last entry and initial indicating the conclusion of entries. All entries will be
objective, factual and free of personal feelings or inappropriate language. Corrections should be made by
drawing a single line through the error and entering the correct data. All corrections will be initialed and

dated.

5.2.2 Location ID and Sample ID Nomenclatures

The nomenclature formats are referenced in the TtNUS, SOP, QAPP, Appendix C.
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5.3 UTILITY CLEARANCE

Base personnel will conduct utility clearance at all required locations. (TtNUS, SOP QAPP, Appendix C).
Existing records will be reviewed for the intrusive sample locations and each sample location will be cleared
with magnetic location devices. Once cleared, each location will be clearly marked (i.e. wooden stake, pin
flag, etc) indicating that the location has been cleared for underground utilities. The FOL will accompany the
Base utility clearance personnel to the Site to review any restrictions to drilling and monitoring well

installation activities.

5.4 GEOPHYSICAL SURVEY

A geophysical survey will be conducted at Site 4 with a focus on the area adjacent to the known vinyl
chloride plume to locate buried waste that may indicate a source area or hot spots. (See Figure 31)
(TtNUS, SOP QAPP, Appendix C). These areas would be considered for excavation should eventual source
removal be considered. An EM-61 time-domain metal detector survey will be performed over a 2 -acre area
with 10-foot grid nodes. A magnetometer survey will be preformed over a 2 - acre area with 20 -foot grid

nodes.

5.5 DIRECT PUSH SAMPLING

Approximately ten DPT borings will be installed at the Site to a total depth of 40 feet bls for the collection of
sub-surface soil and groundwater samples. An additional fifteen DPT groundwater samples will be collected
from the area of the VOC plume and analyzed for VOCs only to delineate the horizontal and vertical extent
of the plume. High resolution dioxin/furan analysis will be collected and analyzed at 20% of the locations.
The approximate locations are shown on Figure 51 and will be finalized in the field by the FOL based on
the results of the geophysical survey, site conditions and the results of the utility clearance. The following

sections describe the methods to be used for the collection of these samples.

5.5.1 Subsurface Soil Sampling

A total of 10 sub-surface soil samples will be collected from DPT locations and analyzed for a full suite
laboratory analyses listed in Table 53. Approximately four sub-surface soil samples will be collected from
within the area of the VOC plume. Soil samples collected adjacent to the primary geophysical anomalies at
the site. Three of the soil sampling locations will be selected for geotechnical analysis (grain size, moisture

content, and Atterberg limits).
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Soil samples will be collected continuously at select locations from ground surface to the top of the first
significant clay layer. Samples will be collected in acetate sleeves approximately 12 - inches in length.
Once at the surface, 3 inches of the sample tube will be cut off and the sample extruded into a plastic bag
and sealed. The bag will be labeled with the location ID, the sample depth and the time of collection. This
portion of the sample will be set aside and allowed to equilibrate for approximately 20 minutes. A
headspace measurement will then be collected by punching a hole with the tip of the (PID) probe into the
bag and recording the reading (USEPA EISOPQAM, 1997). The remaining portion of the sample tube will
be capped and labeled with the location ID, date and time of collection, and sample depth. The sample tube
will then be paced in a plastic bag, sealed and placed in a cooler on ice. The soil sample from the interval
exhibiting the highest headspace reading at each location will be transferred to appropriate sample
containers and sent to a fixed base laboratory for analysis. The unused samples will k& placed in a
container with other (IDW) generated at that location. The subsurface soil samples will be analyzed for the

full suite of parameters listed in Table 5-3.
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Table 5-3

DPT SOIL SAMPLE ANALYSES

Soil

TAL Metals

TCL VOCs

TCL SVOCs

TCL Pesticides

TCL PCBs

Dioxin/Furans *

Cyanide

Appendix IX Herbicides
TOC

Geotechnical Parameters

Grain size + moisture

Atterberg limits
*At 20% of the locations

5.5.2 Groundwater Sampling

Groundwater samples will be collected at each of the 10 DPT soil sampling locations and analyzed for a full

suite of analyses including dioxin/furans.

An additional 15 DPT groundwater samples will be collected from the area of the VOC plume and analyzed
for VOCs only to delineate the horizontal and vertical extent of the plume. The VOC only samples will be
analyzed on a rapid turn around to aid the subsequent placement of permanent ground water monitoring

wells. (TtINUS, SOP QAPP, Appendix C).

Following the DPT investigation, groundwater samples will be collected from eight existing and five new

groundwater monitoring wells and analyzed for a full suite of analyses including dioxin/furans.
Natural attenuation parameters will be analyzed along with full suite groundwater samples to fully evaluate

the viability of either passive or active monitored natural attenuation. The groundwater samples will be

analyzed for the full suite of parameters listed in Table 5-4.
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GROUNDWATER SAMPLE ANALYSES

Groundwater

TAL Metals

TCL VOCs

TCL SVOCs

TCL Pesticides

TCL PCBs

Appendix IX Herbicides

Appendix IX Organophosphorous Pesticides

Dioxin/Furans*

Cyanide

Natural Attenuation Parameters

TOC

Anions

Dissolved gasses

Dissolved hydrogen

*At permanent well locations only

5.6 ADDITIONAL MEDIA SAMPLING

Rev.0
06/25/04

Additional media sampling for this field investigation includes collection of surface water, sediment, surface

soil, and seep samples at selected locations. (TtNUS, SOP QAPP, Appendix C).

Three co-located surface water/sediment samples will be collected from Canal No. 1, the drainage ditch that

bounds the western extent of Site 4, see Figure 5-2. Five additional sediment samples will be collected (two

upstream and three downstream of the site).

At locations where co-located surface water/sediment

samples will be collected, the surface water sample will be collected prior to the collection of the sediment

sample. Water quality parameters including pH, specific conductance, temperature and turbidity, will be

measured at each surface water sample location (USEPA EISOPQAM, 1997).

TTNUS/TAL-03-077/9666-5.4

5-6

CTO 0283



ACAD: 966BCPO3.dwg

10/27/03 DM PIT

APPROXIMATE
BOUNDRY

COLBY AVENUE

CHLORINATED red
SOLVENT PLUME ~ /% N !
O"'/"/
37 °
2
ST - 0 L @H Z
(Z/.. \‘ Ki -
g th AVENUE -
s { ) LEGEND:
/ . —
7 [T JF&J MONITORING WELL (EXISTING)
',./ ) [T 572 ] i s
A SURFACE WATER/SEDIMENT SAMPLE
A SEDIMENT SAMPLE
MAGNETIC ANOMALY
—-—-— WATERBODY
200 400
m
SCALE IN FEET
NO. DATE REVISIONS BY CHKD APPD REFERENCES DRAWN BY DATE CONTRACT NO.
CHEL""(ED 159/ ZZA{E 03 SURFACE WATER/SEDIMENT SAMPLING LOCATIONS [———— 83666 —
SITE 4 REMEDIAL INVESTIGATION WORKPLAN
NAVAL CONSTRUCTION
COST/SCHED~ PP DATE
|/ | ARfA BATALLION CENTER APPROVED BY A
S GULFPORT, MISSISSIPPI I —
AS NOTED FIGURE 5-2 0
FORM CADD NO, SBIV_BHDWG - REV 0 - 1/20/98
5-7 CTO 0283

TTNUS/TAL-03-077/9666-5.4



Rev.0
06/25/04

The sample containers will then be properly labeled, sealed in a plastic bag, and packed in a cooler on ice.
The surface water samples will be analyzed for the parameters listed in Table 5-5.
Sediment samples will be collected using a clean stainless steel hand auger. Due to the correlation
between TOC and the presence of TCDD (HLA, 1997), the sampler will attempt to collect the sample from
the area demonstrating the highest apparent organic content. The sample will then be extruded from the
hand auger into a glass bowl for mixing. The volatile fraction of the sediment sample will be placed in the
sample container immediately after being extruded from the hand auger and prior to mixing. To ensure
adequate mixing the material should be stirred in a circular fashion, reversing direction, and occasionally
turning the material over. Once thoroughly mixed, the sample will be placed into the appropriate sample
containers. The sample containers will then be properly labeled, sealed in a plastic bag, and packed in a

cooler on ice. The sediment samples will be analyzed for the parameters listed in Table 5-5.

Two co-located surface soil and seep samples will be collected from locations of opportunity during the

investigation.

TABLE 55

ADDITIONAL MEDIA ANALYSES

Surface Water Sediment Surface Soil Seep

TAL Metals +CN TAL Metals TAL Metals TAL Metals
TCL VOCs TCL VOCs TCL VOCs TCL VOCs
TCL SVOCs TCL SVOCs TCL SVOCs TCL SVOCs

TCL Pesticides

TCL Pesticides

TCL Pesticides

TCL Pesticides

TCL PCBs

TCL PCBs

TCL PCBs

TCL PCBs

Chlorinated Herbicides

(8151)

Chlorinated Herbicides

(8151)

Chlorinated Herbicides

(8151)

Chlorinated Herbicides

(8151)

Dioxins 8290

Dioxins 8290 *

Dioxins 8290

Dioxins 8290

TTNUS/TAL-03-077/9666-5.4
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5.7 DRILLING AND MONITORING WELL INSTALLATION

Three additional shallow water table monitoring wells and two vertical extent wells will be installed at Site 4.
The wells will be installed using the hollow stem auger drilling method. The borings will be a minimum of
6 Y2-inches in diameter and will be advanced to a depth of approximately 25 feet BLS for the shallow wells
and to 50 feet bls for the vertical extent wells. To prevent collapsed borehole material and running sands
from entering the augers, a wooden plug will be placed in the head of the auger during drilling and the wells
will be installed through the augers. The wells will be constructed of 2 - inch (ID), schedule 40 (PVC) well
materials. The well screen will be 0.010 slot, and will be 10 feet in length. A minimum of 6 inches of filter
pack material will be placed below the well screen to provide a firm footing and to ensure unrestricted flow
under the screen. A filter pack of 20-60-grade clean silica sand will be placed around the screen and will be
brought to a minimum of 2 feet above the top of the screen. A 2 foot thick bentonite seal will then be placed
on top of the flter pack and hydrated with potable water. The seal should consist of 30% solids bentonite
pellets (USEPA EISOPQAM, 1997). Care should be taken during placement of the bentonite pellets to
ensure that bridging of the pellets inside the augers does not occur. The bentonite seal will then be allowed
to hydrate for a minimum of 8 hours. Once the bentonite seal has hydrated, the remaining annulus will be
filled with a cement/bentonite grout to within 2 feet of the ground surface. The grout will then be allowed to

cure for 24 hours prior to beginning surface completion activities. (TtNUS, SOP QAPP, Appendix C).

Where possible, the wells will be constructed with above ground surface completions. Flush mount
completions may be used in areas where above ground completions might conflict with traffic or training
activities. For wells completed above ground, the well casing should extend at least 2.5 feet above the
ground surface. An outer steel protective casing, 4inches square by 5 feet long, with a hinged locking cap
will be installed. A 3foot x 3-foot x 6-inch concrete pad will be installed around each well. A minimum of 2
Ya-inch diameter weep holes will be drilled in the protective casing just above the top of the concrete pad.
Four steel guard posts 3 to 4 inches in diameter and a minimum of 5 feet in length will be placed at the
corners of the pad. The posts will be set at least 2 feet into the ground in a concrete footing and extend at
least 3 feet above ground surface. The posts will be filled with concrete for additional strength (Southern
Division Monitoring Well Specifications, 1999). The surface casing and guard posts will be painted traffic

yellow. A vented, PVC slip on cap will be placed at the top of the well to permit pressure equalization.
Wells requiring a flush mount surface completion will be constructed with a 2x2 foot concrete pad and a bolt

down, water tight well vault approximately 6 inches in diameter. A water tight, expandable locking cap will

be placed at the top of the well to prevent surface water infiltration.
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5.7.1 Monitoring Well Development

The newly installed wells will be developed with a mechanical pump to ensure that the groundwater samples
are representative of site conditions. Well development will involve surging and the removal of a minimum of
three and a maximum of five well volumes. The well volume (volume of water within the well casing) will be
calculated prior to initiating the development. This will be done by determining the ID of the well and by
measuring and recording the total depth of the well and the depth to water from the top of the well casing.
The water level is then subtracted from the total depth and this length is then multiplied by the appropriate
factor from Table 5-6 to obtain the amount of water, in gallons, within the well casing. Water quality
parameters will be monitored during development with a reading taken every volume. The parameters to be
measured will include pH, specific conductance, temperature and turbidity. Development will continue until
the water in the well is free of visible sediment and the parameters have stabilized as described in Section
5.6.3 of the USEPA EISOPQAM (EPA, 1997). Development water will be containerized in 55-gallon drums
for later disposal. The drums will be appropriately labeled as to the contents and the source. (TtNUS, SOP
QAPP, Appendix C).

TABLE 56

WELL CASING VOLUME VS. DIAMETER

Casing Inside Diameter (inches) Gallons/Foot of Water
1 0.041
2 0.163
4 0.653
5.7.2 Groundwater Sampling

A total of 13 (five new and eight existing) monitoring wells will be sampled for this field investigation (Figure
5-3). Prior to sampling all wells will be purged of approximately three to five well volumes. The well volume
(volume of water within the well casing) will be calculated prior to initiating the purge.  Additionally, water
quality parameters will be measured at the initiation of purging and at a minimum after the removal of each
well volume. More frequent measurements may be necessary to confirm stabilization. Purging will continue
until at least three well volumes have been removed and the water quality parameters (pH, specific
conductance, and temperature) have stabilized and turbidity has either stabilized or is below 10
Nephelometric Turbidity Units (NTUs). If after removing five well volumes from the well the parameters have
still not stabilized, it will be the discretion of the FOL whether to sample o to continue purging. (TtNUS,
SOP QAPP, Appendix C).
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Sampling should be conducted as soon after the purging process is completed provided that there is a
sufficient volume of water in the well. Samples will be collected using disposable Teflon bailers. New
plastic sheeting will be placed around the well to provide a clean work area. Clean nylon rope will be
attached to the bailer and the bailer will be gently lowered into the water column until just submerged. Once
filled, the bailer will be carefully removed and the contents emptied into the appropriate sample containers.
The sample containers will then be labeled, sealed in a plastic bag, and placed in a cooler on ice. The
volatile fraction of the sample should be collected first to minimize contaminant losses due to volatilization.
Sample containers for all samples requiring preservation will be pre-preserved by the lab. The groundwater

samples will be analyzed for the parameters listed in Table 5-4.

5.8 DECONTAMINATION PROCEDURES

All sampling and downhole drilling equipment must be cleaned and decontaminated prior to use and after
each subsequent use. A decon pad will be constructed in an area provided by the base. The area should
be relatively level and free of known surface contamination. The pad will be bermed and lined with plastic so
as not to leak. Racks used to hold equipment during cleaning should be high enough to prevent the
equipment from being splashed. After cleaning, equipment will only be handled by personnel wearing clean
gloves to prevent recontamination. The following is a description of the materials to be used in the decon
process and the decon procedures to be used for the specific types of equipment (USEPA EISOPQAM,
1997). (TtNUS, SOP QAPP, Appendix C).

Specifications for Cleaning Materials:

Soap - will be a standard phosphate-free laboratory detergent (e.g. Liquinoxa).

Solvent - will be pesticide grade isoproponal.

Tap Water - may be used from any municipal water system.

Analyte Free Water - deionized (DI) water should contain no detectable heavy metals or other

inorganic compounds.

Procedures:

Sampling equipment:

1. Clean with tap water and soap, being sure to remove particulate matter and surface films, using a
brush if necessary.

2. Rinse thoroughly with tap water.
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Rinse thoroughly with DI water.
Rinse thoroughly with solvent. PVC or plastic items should not be solvent rinsed.

Rinse thoroughly with DI water.

o o > w

Remove from the decon area and cover with clean plastic. If equipment is to be stored overnight it

will be wrapped in aluminum foil and covered with clean unused plastic.

Water Level Meter:

1. Wash with soap and tap water.
2. Rinse with tap water.
3. Rinse with DI water.

Redi-Flo24 Pump:

CAUTION - the pump should be unplugged prior to cleaning.

1. The exterior of the pump, the electrical cord and hose will be scrubbed using a brush, soap and tap

water. Do not wet the electrical plug.

2. Rinse with tap water.
3. Rinse with DI water.
4, Place the equipment in a clean plastic bag.

The pump check valve will be cleaned as follows:

Disassemble the check valve assembly.
Scrub all components with a brush, soap and tap water.

Rinse with DI water.

A w0 N

Reassemble.

Downhole Drilling Equipment:

1. Steam clean with soap and high-pressure hot water. If necessary, a brush will be used to remove
particulate matter not removed by steam cleaning.

2. Rinse thoroughly with tap water.

3. Remove from the decon pad and cover with clean, unused plastic. If the equipment will be stored

overnight the plastic will be secured to ensure that it stays in place.
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5.9 AQUIFER TESTING

Slug tests will be conducted at three wells to estimate the characteristics of the surficial aquifer. The slug
tests will be performed by adding or removing a slug of known volume to the well, causing a change in the
water level. The recovery of the water level to static will then be measured at frequent intervals with an
electronic pressure transducer and electronic data logger. The slug test recovery data will be analyzed

using the Bouwer-Rice method to estimate the transmissivity and hydraulic conductivity of the aquifer.

One constant yield pumping test will be performed in a deeper vertical extent well to support the
determination of hydraulic conductivity, transmissivity, and coefficient of storage/specific yield of the

unconfined aquifer. (TtNUS, SOP QAPP, Appendix C).

5.10 WATER LEVEL MEASUREMENTS

Two rounds of water level measurements will be collected from 13 monitoring wells at and around Site 4.
These data will be used to determine the hydraulic gradient of the surficial aquifer and will be presented as
the potentiometric surface map in the RI report. All measurements will be collected with an electronic water
level meter and will be referenced to the surveyed measuring point identified at the top of the well casing.

Measurements will be made and recorded to the nearest 0.01 foot. (TtNUS, SOP QAPP, Appendix C).

5.11 LAND SURVEYING

The horizontal location and the top of casing elevation of each permanent monitoring well and piezometer
will be surveyed by a TtNUS subcontracted, state licensed land surveyor. The horizontal location and
ground surface elevation of all sample locations will also be surveyed. All locations will be reference to site

features such as building corners, roads, etc.

5.12 IDW MANAGEMENT

TtINUS estimates that approximately 20 drums of investigation derived waste IDW will be generated during
the field investigation. IDW management includes labeling, record keeping, and staging of materials. All

drums will be labeled with the following information:

Source of material (i.e. boring/well ID, decon pad, etc.)

Matrix (i.e. soil, groundwater, decon water, etc.)
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Date generated (mmddyy)

Contractor name and contact phone number

(PPE) will be double bagged and placed in facility dumpsters. TtNUS will be responsible for disposal costs
and the Base (NCBC Gulfport), will be responsible for signing manifests associated with the disposal of all

IDW. (TtNUS, SOP QAPP, Appendix C).

5.13 DEMOBILIZATION

Demobilization will occur at the conclusion of all other field activities related to this investigation. Activties
that will occur during this phase include the installation of 17 well tags on both new and existing monitoring
wells, the return of all rental field equipment, the verification of proper IDW documentation and staging by the

FOL, and the securing of the site.
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This section identifies the analytical program for this field investigation.

6.0 LABORATORY ANALYSES
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The number of samples to be

collected per sampling method per matrix is listed in Table 6-1. The analyses and analytical methods to be

used and the total number of samples per analysis, including (QA/QC) samples are listed in Table 6-2.

NUMBERS OF SAMPLES

TABLE 6-1

No. of QA/QC
Method Media
Samples | Duplicates Rinsates (MS/MSD) Trip

DPT:

Subsurface Soil 10 1 1 1 0

Groundwater 25 3 3 2 4
Monitoring Wells:

Groundwater 13 2 2 1 2
Additional Media:

Surface Water 3 1 1 1 1

Sediment 8 1 1 1 1

Surface Soil 2 1 1 1 0

Seep 2 1 1 1 1

Note: 10 DPT groundwater samples will be collected for full suite analysis and 15 DPT groundwater

samples will be analyzed for VOCs only.
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ANALYTICAL PARAMETERS AND METHODS
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Parameter Method (aqueous/soil) No. Soil No. Aqueous

TAL Metals +CN SW-846 6061B/7000A 27 47
TCL VOCs SW-846 8260B 27 71
TCL SVOCs SW-846 8270C 27 47
TCL Pesticides SW-846 8081A 27 47
TCL PCBs SW-846 8082 27 47
Chlorinated Herbicides SW-846 8151B 27 47
Organophosphorous Pesticides 0 36
Dioxin/Furans SW-846 8290 13 16
Anions (nitrite, nitrate, sulfate, sulfide,

EPA 300.0 0 28
chloride)
Dissolved Gasses (methane, ethane, | SW-846 3810 or
ethane) RSK SOP 147 and 175 0 28
TOC SW-846 9060 26 28
Dissolved hydrogen Bubble strip method 0 28
Grain size and moisture content ASTM D 421/422 3 0
Atterberg Limits ASTM D 4318 3 0

Note: Soil samples include surface soil, subsurface soil, sediment samples, and associated field

duplicates and MS/MSDs.

field duplicates and MS/MSDs, and rinsates.

TTNUS/TAL-03-077/9666-5.4
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7.0 DATA MANAGEMENT

This section will discuss the methods to be used to manage the data generated during this field
investigation. This includes the tracking of data in the field and subsequent data validation. A Data
Management Plan (DMP) is included in Appendix A and outlines the project-specific Information
Management System (IMS) that will be used to manage the environmental information pertaining to the

Base.

7.1 ONSITE DATA MANAGEMENT

Onsite data management involves the day-to-day recording of all sampling and field activities in the field. A
project database will be initiated in the field to promote the proper collection and storage of field data and
documentation of field activities. The following data will be entered into the project database in the field:
(TtNUS, SOP QAPP, Appendix C).

Sample information (i.e. identification, sample matrix, sample depth, collection time, analyses, etc.)
Location information

Chain of custody information

Shipping data

Field descriptions

Photographic logs
The FOL and/or sample coordinator will be responsible for entering the data into the database in the field.
7.2 DATA VALIDATION
All (field natural attenuation) data will be subjected to full validation. The data will be assessed using
precision, accuracy, representativeness, completeness and comparability (PARCC) parameters using the
National Validation Functional Guidelines for Organic Data Review (June 1991), the Laboratory Data

Validation Functional Guidelines for Evaluation of Inorganic Analysis (June 1988), and TtNUS SOPs.
(TtNUS SOP QAPP, Appendix C).
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8.0 RISK ASSESSMENT

A baseline human health/ecological risk assessment will be conducted as part of this RI. Baseline risk
assessments evaluate the potential threat to human health and the environment in the absence of any
remedial action, providing the basis for determining whether remedial action is necessary and the
justification for performing remedial actions. The baseline risk assessment will also be used to support a
finding of imminent and substantial endangerment if such a finding is required as part of an enforcement
action. Detail guidance on evaluation of potential human health impacts as part of this baseline assessment
is provided in the Superfund Public Health Evaluation Manual (SPHEM) (U.S. EPA, October 1986).
Guidance for evaluating ecological risks is currently under development within (OSWER). (TtNUS, SOP
QAPP, Appendix C).

8.1 OBJECTIVES OF THE BASELINE RISK ASSESSMENT

In general, the objectives of a baseline risk assessment may be attained by identifying and characterizing

the following:

Toxicity and levels of hazardous substances present in relevant media (e.g., air, ground water, soil,
surface water, sediment, and biota)

Environmental fate and transport mechanisms within specific environmental medial such as
physical, chemical, and biological degradation processes and hydrogeological conditions

Potential human and environmental receptors

Potential exposure routes and extent of actual or expected exposure

Extent of expected impact or threat; and the likelihood of such impact or threat occurring (i.e., risk
characterization)

Level(s) of uncertainty associated with the above items

The level of effort required to conduct a baseline risk assessment depends largely on the complexity of the
site. The goal is to gather sufficient information to adequately and accurately characterize the potential risk
from a site, while at the same time conduct this assessment as efficiently as possible. Use of the
conceptual site model developed and refined previously will help focus investigation efforts and, therefore,

streamline this effort. Factors that may affect the level of effort required include:

The number, concentration, and types of chemicals present

Areal extent of contamination
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The quality and quantity of available monitoring data
The number and complexity of exposure pathways (including the complexity of release sources and
transport media)
The required precision of sample analyses, which in turn depends on site conditions such as the
extent of contaminant migration and the proximity, characteristics, and size of potentially exposed
population(s)

The availability of appropriate standards and/or toxicity data

8.2 COMPONENTS OF THE BASELINE RISK ASSESSMENT

The risk assessment process can be divided into four components:

Contaminant identification
Exposure assessment
Toxicity assessment

Risk characterization

A brief overview of each component follows.

Contaminant Identification. The objective of contaminant identification is to screen the information available
on hazardous substances or wastes present a the site and to identify contaminants of concern to focus
subsequent efforts in the risk assessment process. Contaminants of concern may be selected because of
their intrinsic toxicological properties, because they are present in large quantities or because they are

presently in or potentially may move into critical exposure pathways (e.g., drinking water supply).

It may be useful for some sites to select “indicator chemicals” as part of this process. Indicator chemicals
are chosen to represent the most toxic, persistent, and/or mobile substances identified at a site that are
likely to significantly contribute to the overall risk posed by the site. In some instances, an indicator
chemical may be selected for the purpose of representing a “class” of chemicals (e.g., TCE to represent all
volatiles). Although the use of indicator chemicals serves to focus and streamline the assessment on those
chemicals that are likely to be of greatest concern, a final check will need to be made during remedy
selection and the remedial action phase to ensure the waste management strategy implemented addresses

risks posed by the range of contaminants found at the site.

Exposure Assessment. The objectives of an exposure assessment are to identify actual or potential

exposure pathways, to characterize the potentially exposed populations, and to determine the extent of the
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exposure. Detailed guidance on conducting exposure assessments is provided in the Superfund Exposure

Assessment Manual (U.S. EPA, April 1988), and is briefly discussed below.

Identifying potential exposure pathways helps to conceptualize how contaminants may migrate from a
source to an existing or potential point of contact. An exposure pathway may be viewed as consisting of

four elements:

A source and mechanism of chemical release to the environment;
An environmental transport medium (e.g., air, ground water) for the released chemical;

A point of potential contact with the contaminated medium (referred to as the exposure point); and

A 0w Do

An exposure route (e.g., inhalation, ingestion) at the exposure point.

The analysis of the contaminant source and how contaminants may be released involves characterizing the
contaminants of concern at the site and determining the quantities and concentrations of contaminants
released to environmental media. Figure 3-1 presents a conceptual example identifying actual and potential

exposure pathways.

Once the source(s) and release mechanisms have been identified, an analysis of the environmental fate and
transport of the contaminants is conducted. This analysis considers the potential environmental transport
(e.g., ground-water migration, airborne transport); transformation (e.g., biodegradation, hydrolysis, and
photolysis); and transfer mechanisms (e.g., sorption, volatilization) to provide information on the potential
magnitude and extent of environmental contamination. Next, the actual or potential exposure points br
receptors are identified, focusing on those locations where actual contact with the contaminants of concern
will occur or is likely to occur. Last, potential exposure routes that describe the potential uptake
mechanism (e.g., ingestion, inhalation, etc.) once a receptor comes into contact with contaminants in a
specific environmental medium are identified and described. Environmental media that may need to be
considered include air, ground water, surface water, soil and sediment, and food sources. Detailed
procedures for estimating and calculating rates of exposure are described in detail in the Superfund

Exposure Assessment Manual.

After the exposure pathway analysis is completed, the potential for exposure should be assessed.
Information on the frequency, mode, and magnitude of exposure(s) are gathered. These data are then
assessed to yield a value representing the amount of contaminated media contacted per day. This analysis
should include both the identification of current exposures and of exposures occuring in the future if no
action is taken at the site. Because the frequency, mode and magnitude of human exposures will vary

based on the primary use of the area (e.g., residential, industrial, or recreational), the expected use of the
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area in the future should be evaluated. The purpose of this analysis is to provide decision-makers with an
understanding of both the current risks and potential future risks if no action is taken. Therefore, as part of
this evaluation, a reasonable maximum exposure scenario should be developed, which reflects the type(s)
and extent of exposures that could occur based on the likely or expected use of the site (or surrounding
areas) in the future. The reasonable maximum exposure scenario is presented to the decision-maker so
that possible implication of decisions regarding how to best manage uncertainties can be factored into the

risk management remedy selection.

The final step in the exposure assessment is to integrate the information and develop a qualitative and/or
guantitative estimate of the expected exposure level(s) resulting from the actual or potential release of

contaminants from the site.

Toxicity Assessment. Toxicity assessment, as part of the Superfund baseline risk assessment process,

considers:

1. the types of adverse health or environmental effects associated with individual and multiple

chemical exposures;

2. the relationship between magnitude of exposures and adverse effects; and
3. related uncertainties such as the weight of evidence for a chemical’'s potential carcinogenicity in
humans.

Detailed guidance for conducting toxicity assessments is provided in the SPHEM.

Typically, the Superfund risk assessment process relies heavily on existing toxicity information and does
not involve the development of new data on toxicity or dose-response relationships. Available information on
many chemicals is already evaluated and summarized by various EPA program offices or cross-Agency
work groups in health and environmental effects assessment documents. These documents or profiles will
generally provide sufficient toxicity and dose-response information to allow both qualitative and quantitative
estimates of risks associated with many chemicals found at Superfund sites. These documents often
estimate carcinogen exposures associated with specific lifetime cancer risk (e.g., risk-specific dses
(RSDs), and systemic toxicant exposures that are not likely to present appreciable risk of significant

adverse effects to human populations over a lifetime (e.g., Reference Doses or (RfDs).
Risk Characterization. In the final component of the risk asessment process, a characterization of the

potential risks of adverse health or environmental effects for each of the exposure scenarios derived in the

exposure assessment, is developed and summarized. Estimates of risks are obtained by integrating
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information developed during the exposure and toxicity assessments to characterize the potential or actual
risk, including carcinogenic risks, noncarcinogenic risks, and environmental risks. The final analysis should
include a summary of the risks associated with a site including each projected exposure route for
contaminants of concern and the distribution of risk across various sectors of the population. In addition,
such factors as the weight-of-evidence associated with toxicity information, and any uncertainties

associated with exposure assumptions should be discussed.

Characterization of the environmental risks involves identifying the potential exposures to the surrounding
ecological receptors and evaluating the potential effects associated with such exposure(s). Important
factors to consider include disruptive effects to populations (both plant and animal) and the extent of

perturbations to the ecological community.

The results of the baseline risk assessment may indicate the site poses little or no threat to human health
or the environment. In such situations, the FS should be either scaled down as appropriate to site and its
potential hazard, or eliminated altogether. The results of the RI and the baseline risk assessment would
serve as the primary means of documenting a no-action decision. If it is decided the scope of the FS will be
less than what is presented in this guidance or eliminated altogether, the lead agency should document this

decision and receive the concurrence of the support agency.

8.3 SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

The screening level Ecological Risk Assessment (ERA) follows the USEPA Guidance ‘Ecological Risk
Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk
Assessments” (USEPA, 1997). The guidance requires that a screening level ERA be completed to
determine whether the site poses no (or negligible) risk, or whether further evaluation is required. Although
the screening level ERA is consistent with the referenced guidance document; it is also consistent with the

methodologies and current guidance materials from USEPA, including:

Risk Assessment Guidance for Superfund: Environmental Evaluation Manual
(USEPA, 1989c)

Ecological Assessment at Hazardous Waste Sites: A Field and Laboratory

Reference (USEPA, 1989d)

Framework for Ecological Risk Assessment (USEPA, 1992d)
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Ecological Risk Assessment Guidance for Superfund: Process for Designing

And Conducting Ecological Risk Assessment (USEPA, 1997b)

Supplemental Guidance to (RAGS) Region 4 Bulletins on Ecological Risk
Assessment (USEPA, 1995b) and

Guidelines for Ecological Risk Assessment (USEPA, 1998a).

This assessment will include a hazard assessment, exposure assessment, toxicity assessment, risk

characterization, and the screening level ERA summary and recommendations.
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9.0 COSTS AND KEY ASSUMPTIONS

Costs and key assumptions developed for the scope of this Rl are contained in Section 4.0 of this report and

in the Plan of Action (dated 10 Feb 03).

Field operations that deviate from this Work Plan, and do not have an impact on project costs, will be
documented via the Field Change Request Forms available at the site. These deviations will not take place

until the Project Manager has signed off and the (RPM) has been notified of the proposed changes.
Any changes or deviations that result in a change of scope can not be acted upon until the Project Manager

has been notified and has received an approval letter from the RPM through the Project Management Office
(PMO).
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10.0 SCHEDULE
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11.0 PROJECT MANAGEMENT

Day-to-day project management includes resource planning, monitoring, and control; Technical Financial
Monthly Reports (TFMR) and review; routine internal review meetings and weekly reports; general
communication with NAVFAC EFD SOUTH Navy, the installation, and subcontractors; and overall project

oversight.

111 STAFFING

The Task Order Manager (TOM) for this project is Robert Fisher, PG. Mr. Fisher can be reached in the
Tallahassee, Florida office by phone at (850) 385-9899, by facsimile at (850) 385-9860, and by email at

fisherr@ttnus.com.

The Technical Lead and FOL for the Site 4 RI will be Bill Olsen, Geologist. Mr. Olsen is available at the
Tallahassee, Florida office by phone at 50) 385-9899, by facsimile at (850) 385-9860, and by email at

Olsenb@ttnus.com.

11.2 COORDINATION

The TOM will receive daily updates from the technical lead regarding the progression of project activities
during the execution of the field investigation. The TOM and technical lead will be responsible for
anticipating cost and schedule progression, and the TOM will relay these updates to the PMO and RPM on

a weekly basis.

The TOM will provide project information to the public via the Restoration Advisory Board (RAB) meetings

scheduled to coincide with project milestones (Rl Report and the Action Memorandum review period).
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1.0 INTRODUCTION

This document presents the DMP for NCBC Gulfport. The DMP describes the project-specific IMS, which
consists of a relational database and Geographic Information System (GIS) that is being used to manage
environmental information pertaining to the Base. The relational database stores chemical, geological, and
hydrogeological data collected during environmental investigations. The GIS is built from the relational
database and contains subsets of the larger data pool. Using the GIS, environmental data may be posted
on base mapping to provide a spatial, graphical representation of the information. The GIS is used as a

decision-making tool and to generate mapping for reports.

It is the responsibility of the Data Management Leader (DML) to populate and update the site-specific Data
Catalog and distribute the most recent version to the project team. It is the responsibility of the TOM to
ensure that the Data Catalog is accurate and current, and to notify the DML of any newly generated data
that will support the needs of the project. It is the responsibility of the DML to update the TOM should any

significant changes occur.

2.0 THE DATA FLOW PROCESS

Attachment 1 presents a flowchart describing, in general terms, the IMS data flow process from the
analytical laboratory to the final end users. As shown, the data passes through the Sample Management
Coordinator (SMC), the Data Validation Manager (DVM) and the DML before entering the master, project-
specific database. This database is built and maintained using either Microsoft Access or SQL Server 7.0.
The master database output is then routed into the GIS platform, which includes ArcView 3.2 and/or Arcinfo.
In addition to database output, the GIS also accepts base mapping in many formats, including AutoCAD,
Intergraph, DXF, and standard images formats. The GIS then generates output for various decision-making
teams, report generation teams, Internet sites, and three-dimensional visualization using C-Tech's EVS Pro
3.0. Data contained within the relational database and GIS will be provided to third parties with prior

approval from the Navy.

3.0 PROJECT PLANNING

At the beginning of each task order, the TOM shall call a kick-off meeting to outline the data needs of the
task order. Attendees to the kick-off meeting shall include the TOM, the Human Health Risk Assessment
(HHRA) Leader, the FOL, the Project Chemist, the DML, and the GIS Leader (GISL). The DML shall

distribute a copy of the data management checklist (Attachment 2) and shall guide the project team through
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its contents. The data management checklist allows the project team to determine how the data will be

managed and manipulated in order to achieve the project needs and objectives.

The DML and GISL leads may prepare a Needs Assessment and DQOs outline for the project. The Needs
Assessment identifies the short-term and long-term data needs for the project. The Needs Assessment and
DQO outline describes who the decision maker are, integration of existing data, how data will be collected,

how data will be used, and how data will be presented.

4.0 NEWLY GENERATED DATA

When TtNUS is requested to collect new data at the project site, the TOM shall coordinate with the
designated DML and GISL lead for the project. It is the responsibility of the FOL to comply with the sample
and location nomenclature outlined in the site-specific work plan. It is also the responsibility of the FOL to
coordinate with the GISL to ensure that all survey technical specifications are consistent with the underlying
coordinate system in the GIS. The default coordinate system is State Plane Coordinate System (SPCS) -
North American Datum (NAD) 1983 NAD8S3 for the horizontal and National Geodetic Vertical Datum (NGVD)

1988 for the vertical. Other systems may be used if appropriate for the site.

Prior to field mobilization, the FOL shall coordinate with the SMC to initiate the sample tracking and
database creation process. A list of sample numbers, location names, laboratory analyses, and bottle
requirements should be provided to the SMC for entry into the sample tracking database. The SMC will print
a paper copy of the sample jar labels for the FOL to review. When requested, the final version of the sample
jar labels will be printed onto labels and provided to the FOL prior to field mobilization. An advance paper
copy of the labels and sample tracking database should be forwarded to the analytical laboratory for pre-

login into the Laboratory Information Management System (LIMS).

Once field sampling is underway, the FOL shall forward a copy of the Chain-of-Custody (COC) to the SMC
via facsimile at the end of each day. It is the responsibility of the TOM to ensure that this communication is
taking place. The SMC shall compare the entries on the COCs to the sample tracking database and enter
the sample date and sample depth (for soil samples). In the event that the SMC discovers a discrepancy
between the sample tracking database and the COC, the SMC shall contact the TOM and FOL to resolve
the discrepancy. In the event that a field change has taken place, the FOL is required to complete the Field
Change Notification Form. In addition, the SMC is required to inform the laboratory project manager that a

field change has taken place.
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According to the laboratory technical specifications, the laboratory is required to deliver the analytical data
in the TtNUS standard Electronic Data Deliverable (EDD) format (Attachment 3). Particular attention should
be paid to the EDD requirements for validated vs. non-validated data. All EDDs shall be delivered to the
SMC in the TtNUS Pittsburgh office. The SMC shall electronically query the EDDs against the sample
tracking database to ensure that the laboratory has completed all samples and analyses. Once all samples
and analyses have been accounted for, the SMC shall begin loading the analytical data into the relational
database, which is located on the Local Area Network (LAN) in the TtNUS Pittsburgh office. The relational
database structure is presented in Attachment 4. If the newly collected data are not to be validated, the
relational database is created from the EDD. If the data are to be validated, the DVM shall print packages of
data for each Sample Delivery Group (SDG) and analytical fraction (e.g., Volatile Organics) and distribute
that package to the data validator. The data validator shall mark all data qualifiers and qualifier codes on the
hardcopy printout and return to the DVM. The DVM will enter the data qualifiers and qualifier codes into the
project database and print the final validated data for incorporation into the data validation letter. The DVM
shall send an email to the DML stating the data validation has been completed and the project database is

complete and correct.

The DML and GISL shall coordinate with the TOM to outline the data and mapping requirements of the task.
The DML shall create GIS-specific database tables as outlined in Attachment 5 and provide them to the
GISL for loading into the ArcView-based Environmental GIS (EGIS). In order to ensure consistency, any
and all changes or additions to the data shall be made in the project database only and filtered back into the
GIS.

5.0 HISTORICAL DATA

In the event that hardcopy historical data must be incorporated into the project database, the TOM shall
inform the DML of the data requirements. The DML shall review the hardcopy data and prepare a summary
of the samples and analyses that will be entered. The format of the summary table should be similar to the
sample tracking database. It is the responsibility of the TOM to review the sample summary table and verify
that the entry of this data satisfies the project requirements. The DML shall physically edit the hardcopy
analytical data to clearly designate which information on the hardcopy will be entered into the database.
Copies of the marked-up data must be distributed to two separate parties for entry into Excel spreadsheets.
Upon completion of the dual-key entry, the data management lead shall electronically compare the two data
files to identify discrepancies and correct the data appropriately. The database should then be queried
against the sample summary table to ensure that all pertinent data has been entered and checked for

accuracy.
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The DML shall coordinate with the GISL to acquire locational coordinates for each of the sample locations
that will be entered. Historical sample location maps should be used to digitize the sample locations onto
the GIS base-mapping layer. To the extent possible, the GISL shall capture, as metadata, the accuracy of
the historical sample location maps used to digitize the location coordinates. If no sample location maps or
other positional information exist for the historical data, the TOM should re-evaluate the utility of this data in

the database.

6.0 MAPPING AND GRAPHICS

The GIS will utilize a standard coordinate system. If mapping or graphics are provided in another coordinate
system, they must be converted to the standard system prior to integration into the GIS. In addition to
(CADD) mapping, Digital Ortho Quarter Quads (DOQQs), Aerial Photography, and USGS 7.5 minute Quads

may be obtained. As necessary, the images are warped to the predetermined coordinate system.

From survey data, sampling locations are organized, and then a sample-vs-location table is built. The

sample locations are placed into standard database format, and then incorporated into the GIS.

7.0 GEOGRAPHIC INFORMATION SYSTEM

All environmental data collected in support of the project shall be incorporated into the GIS. The GIS is
based on ArcView 3.2 and/or Arcinfo software, developed by the Environmental Software Research Institute

(ESRI). The data structure of the ArcView GIS is presented in Attachment 5.

The GIS will demonstrate multi-application functionality to allow for quicker access to the information it
contains. In other words, the GIS will be customized to enhance the speed and ease with which the user
may move through the system and extract relevant information. This customization may be achieved
through a multi-application process that utilizes ArcView and/or other software packages. The Avenue
programming language has been used to create a customized EGIS application to facilitate decision-making

by non-GIS staff.

8.0 ASSIMILATION OF DATA FROM OUTSIDE SOURCES

When environmental data is collected by a contractor other than TtNUS, it is the responsibility of the

NAVFAC EFD SOUTH RPM to notify the TtNUS TOM. The RPM should forward a scope of work directing

TtNUS to coordinate with the contractor and incorporate their data into the basewide database and GIS. To
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the extent possible, the RPM should direct the Navy Contractor to supply the data to TtNUS in the formats

describe previously.

9.0 SOFTWARE

TtNUS will standardize on the following software packages when managing and manipulating data for the

NAS Dallas project:

Data Management - Microsoft Access, Visual FoxPro, and SQL Server 7.0
GIS - ArcView 3.2, Arcinfo, and ArcIMS

Geophysical 2-D Kriging - Geosoft Oasis Montaj

3-D Visualization — EVS Pro

Geostatistics - GeoPack

Groundwater Modeling - GMS

Classical Statistics - Statistica 5.1

Terrain Analysis - TerraModel 9.4.1

Internet GIS - ESRI ArcIMS (Internet Map Server) 3.0

Portable Document File (PDF) Generation — Adobe Acrobat Exchange

10.0 STORAGE OF DATA
TtNUS utilizes (NT) 4.0 for Networks as its network management system. The NT file system is backed up

on a daily basis, thereby disallowing more than one day of work being lost should an accident occur. The

database management and GIS groups have been allocated distinct drives on the LAN.
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1.0 PURPOSE

The purpose of this document is to specify a consistent sample nomenclature system that will facilitate
subsequent data management in a cost-effective manner. The sample nomenclature system has been
devised such that the following objectives can be attained:

e Sorting of data by matrix.

e Sorting of data by depth.

¢ Maintenance of consistency (field, laboratory, and data base sample numbers).

¢ Accommodation of all project-specific requirements.

¢ Accommodation of laboratory sample number length constraints (maximum of 20 characters).
2.0 SCOPE

The methods described in this procedure shall be used consistently for all projects requiring electronic data.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Program Manager - It shall be the responsibility of the Program Manager (or designee) to inform contract-
specific Project Managers of the existence and requirements of this Standard Operating Procedure.

Project Manager - It shall be the responsibility of the Project Manager to determine the applicability of this
Standard Operating Procedure based on: (1) program-specific requirements, and (2) project size and
objectives. It shall be the responsibility of the Project Manager (or designee) to ensure that the sample
nomenclature is thoroughly specified in the relevant project planning document (e.g., sampling and analysis
plan) and is consistent with this Standard Operating Procedure if relevant. It shall be the responsibility of
the project manager to ensure that the Field Operations Leader is familiar with the sample nomenclature
system.

Field Operations Leader - It shall be the responsibility of the Field Operations Leader to ensure that all
field technicians or sampling personnel are thoroughly familiar with this Standard Operating Procedure and
the project-specific sample nomenclature system. It shall be the responsibility of the Field Operations
Leader to ensure that the sample nomenclature system is used during all project-specific sampling efforts.

5.0 PROCEDURES
5.1 Introduction

The sample identification (ID) system can consist of as few as 8 but not more than 20 distinct alpha-
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chain-of-
custody forms. The basic sample ID provided to the lab has three segments and shall be as follows where
"A" indicates "alpha," and "N" indicates "numeric":

AorN AAA AorN
3- or 4-Characters 2- or 3-Characters 3- to 6-Characters
Site Identifier Sample Type Sample Location
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Additional segments may be added as needed. For example:

(1) Soil and Sediment Sample ID

AorN AAA AorN NNNN
3- or 4-Characters | 2- or 3-Characters 3- to 6-Characters 4-Characters
Site Identifier Sample Type Sample Location Sample Depth

(2) Aqueous {(groundwater or surface water) Sample ID

AorN AAA AorN NN -A
3- or 4-Characters 2- or 3-Characters 3- to 6-Characters 2-Characters
Site Identifier Sample type Sample Location Round Number | Filtered Sample only

(3) Biota Sample ID

AorN AAA AorN AA NNN
3- or 4-Characters | 2- or 3-Characters | 3-to 6-Characters 2-Characters 3-Characters
Site Identifier Sample Type Sample Location Species Sample Group
Identifier Number
5.2 Sample Identification Field Requirements

The various fields in the sample ID will include but are not limited to the following:

Site Identifier

Sample Type

Sample Location

Sample Depth

Sampling Round Number
Filtered

Species ldentifier
Sample Group Number

The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a
mixture of alpha and numeric characters may be used). A site number is necessary since many
facilities/sites have multiple individual sites, SWMUs, operable units, etc. Several examples are presented
in Section 5.3 of this SOP.

The sample type must be a two- or three-character alpha field. Suggested codes are provided in
Section 5.3 of this SOP.

The sample location must be at least a three-character field but may have up to six-characters (alpha,
numeric, or a mixture). The six-characters may be useful in identifying a monitoring well to be sampled or
describing a grid location.

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment
sample is collected. The first two numbers of the four-number code specify the top interval, and the third
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater
than 100, then only the top interval would be represented and the sampling depth would be truncated to
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three-characters. The depths will be noted in whole numbers only; further detail, if needed, will be recorded
on the sample log sheet, boring log, logbook, etc.

A two-digit round number will be used to track the number of aqueous samples taken from a particular
aqueous sample location. The first sample collected from a location will be assigned the round identifier
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water
locations.

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field
segment. No entry in this segment signifies an unfiltered (total) sample.

The species identifier must be a two-character alpha field. Several suggested codes are provided in
Section 5.3 of this SOP.

The three digit sample group number will be used to track the number of biota sample groups (a particular
group size may be determined by sample technique, media type, the number of individual caught, weight
issues, time, etc.) by species and location. The first sample group of a particular species collected from a
given location will be assigned the sample group number 001 and the second sample group of the same
species collected from the same location will be assigned the sample group number 002.

53 Example Sample Field Designations

Examples of each of the fields are as follows:

Site Identifier - Examples of site numbers/designations are as follows:

AO1 - Area of Concern Number 1

125 - Solid Waste Management Unit Number 125

000 - Base or Facility Wide Sample (e.g., upgradient well)
BBG - Base Background

The examples cited are only suggestions. Each Project Manager (or designee) must designate appropriate
(and consistent) site designations for their individual project.

Sample Type - Examples of sample types are as follows:

AH - Ash Sample

AS - Air Sample

BM - Building Material Sample

BSB - Biota Sample Full Body

BSF - Biota Sample Fillet

CP - Composite Sample

cs - Chip Sample

DS - Drum Sample

DU - Dust Sample

FP - Free Product

IDW - Investigation Derived Waste Sample
LT - Leachate Sample

MW - Monitoring Well Groundwater Sample
OF - Outfall Sample

RwW - Residential Well Sample

SB - Soil Boring Sample

SD - Sediment Sample

SC - Scrape Sample
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SG - Soil Gas Sample
SL - Sludge Sample
SP - Seep Sample
SS - Surface Soil Sample
ST - Storm Sewer Water Sample
SW - Surface Water Sample
TP - Test Pit Sample
™™ - Temporary Well Sample
WC - Well Construction Material Sample
WP - Wipe Sample
WS - Waste/Solid Sample
WW - Wastewater Sample

Sample Location - Examples of the location field are as follows:

001 - Monitoring Well 1
N32E92 - Grid location 32 North and 92 East
D096 - Investigation derived waste drum number 96

Species Identifier - Examples of species identifier are as follows:

BC - Blue Crab
GB - Blue Gill
CO - Corn
SB - Soybean
5.4 Examples of Sample Nomenclature

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU
16 for a filtered sample would be designated as 016MWO00101-F.

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at
Site 283 for an unfiltered sample would be designated as 023MWC20P202.

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would be
designated as 130SW00102.

A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot
interval would be designated as 032SSN32E920002.

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be
designated as 032SB0030405.

A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as
0198D0140001. The sample data sheet would reflect the precise depth at which this sample was
collected.

During biota sampling for full body analysis the first time a minnow trap was checked at grid location A25
of SWMU 1415 three small blue gills were captured, collected and designated with the sample ID of
1415BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at
SWMU 1415) the sample ID designation given was 1415BSBA25BG002.

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.
The "F" used for a filtered aqueous sample is preceded by a dash "-F".
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55 Field Quality Assurance/Quality Control (QA/QC) Sample Nomenclature)

Field QA/QC will be designated using a different coding system. The QC code will consist of a three- to
four-segment alpha-numeric code that identifies the sample QC type, the date the sample was collected,
and the number of this type of QC sample collected on that date.

AA NNNNNN NN -F
QC Type Date Sequence Number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)
FD = Field Duplicate

AB = Ambient Conditions Blank

WB = Source Water Blank

The sampling time recorded on the Chain-of-Custody Form, labels, and tags for duplicate samples will be
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date, and
type will be recorded on the routine sample log sheets and will document the location of the duplicate
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB,
RB, AB, and WB) will be recorded on the QC Sample Log sheet (see SOP on Field Documentation).

5.6 Examples of Field QA/QC Sample Nomenclature

The first duplicate of the day for a filtered ground water sample collected on June 3, 2000 would be
designated as FD06030001-F.

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003 would be
designated as FD11170303.

The first trip blank associated with samples collected on October 12, 2000 would be designated as
TB10120001.

The only rinsate blank collected on November 17, 2001 would be designated as RB11170101.

6.0 DEVIATIONS

Any deviation from this SOP must be addressed in detail in the site specific planning documents.
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ATTACHMENT 3

ELECTRONIC DATA DELIVERABLE (EDD) REQUIREMENTS
FOR ANALYTICAL LABORATORIES
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1.0 INTRODUCTION

The laboratory is to provide 3.5” high density diskette(s) containing separate database (DBF) files in the
format specified in this Attachment. The electronic deliverable includes all environmental samples, sample
dilutions, sample reanalyses, and laboratory quality control samples. All entries in the electronic
deliverable must agree exactly with the final entries reported on the hardcopy data package
sample result summaries. Any corrections made to the hardcopy data must also be made to the
electronic file. Appropriate qualifiers as identified by the analytical protocol must also be designated;

laboratory QC non-compliance codes are not to be depicted.

Each diskette is to be properly labeled with the laboratory name, project name, file name(s), and laboratory
point of contact. Electronic files should be delivered in the same fashion as are the hard copy data
packages. A separate .dbf file shall be made for each analytical fraction (by method) and each SDG. The
files shall be named with the first character being the analytical fraction designator, followed by an
underscore, followed by the SDG name. For example, the file for the volatile fraction for SDG BR001 should
be named V_BROO1.DBF. Additionally, the laboratory must provide a hardcopy listing all electronic files
saved to the diskette, indicating what analytical fraction and matrix the file data contained therein pertain to.
All electronic data deliverables are due within the same time established for the associated hardcopy data

packages.
In addition, the laboratory QC officer must read and sign a copy of the Quality Assurance Review Form

displayed on the next page of this Attachment. Electronic deliverables are not considered to be complete

without the accompanying Quality Assurance Review Form.
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I , as the designated Quality Assurance Officer, hereby attest

that all electronic deliverables have been thoroughly reviewed and are in agreement with the associated
hardcopy data. The enclosed electronic files have been reviewed for accuracy (including significant figures),
completeness and format. The laboratory will be responsible for any labor time necessary to correct
enclosed electronic deliverables that have been found to be in error. | can be reached at (

) if there are any questions or problems with the enclosed electronic deliverables.

Signature: Title: Date:
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The analytical data shall be delivered electronically in a Dbase Il file format (filename.dbf). The exact

structure of the database is described in the table below. It shall be the responsibility of the laboratory to

ensure that all electronic entries are in strict accordance with the information provided on the Form I.

An example database shall be sent for review prior to the first electronic deliverable in Dbase Il format. The

example file will be examined for completeness and comments will be sent to the laboratory. Any questions

regarding the electronic deliverable shall be directed to Ricky DePaul at Tetra Tech NUS (412)921-7112.

DATA FIELD DATA FIELD DATA FIELD DESCRIPTION
TYPE WIDTH

SAMPLE_NO C 25 Field sample ID as listed on the chain-of-custody. The sample
number indicated in this field should never be truncated. The
only exception for this field not matching the chain-of-custody is
for reanalyses and matrix spike results in which a RE or MS
suffix will be added to the sample number respectively.

TRUNCATE C 15 If the field sample ID listed on the Chain of Custody is truncated
by the laboratory for use with the laboratory software, the
truncated sample ID should appear in this field.

LAB ID C 15 Laboratory number for the given sample.

LABORATORY C 25 Laboratory name.

BATCH NO C 10 Laboratory code for batch of samples included in a given run.

ASSOC_BLNK C 15 Laboratory name of the method blank associated with that
particular batch of samples.

QC_TYPE C 15 Normal Environmental Sample = “NORMAL", Laboratory
Duplicate = “DUPLICATE", Matrix Spike = “MS”, Matrix Spike
Duplicate = “MSD”, Laboratory Control Sample = “LCS”,
Laboratory Control Sample Duplicate = “LCSD”, Method Blank =
“M_BLANK?”, Preparation Blank = “P_ BLANK”.

SAMP_DATE D 8 Date of sample collection as indicated on the Chain of Custody.
Example: 11/07/93.

REC DATE D 8 Date sample was received by the laboratory.

EXTR_DATE D 8 Date sample was extracted or prepared by the laboratory.

ANAL DATE D 8 Date sample was analyzed by the laboratory.

RUN_NUMBER N 2 (0) The number of the analytical run for a given sample in sequence.
For example, if a sample is diluted and reanalyzed, the original
run number would be 1 and the reanalysis would be 2.

SDG C 15 Sample delivery group identifier assigned by the laboratory.
This number should exactly match the SDG designated on the
hardcopy data package.

PROJECT_NO C 10 Identification of Project Number or CLEAN Task Order (CTO)
number.

PROJ_MNGR C 25 The Tetra Tech NUS Project Manager's last name, followed by a

comma, followed by the first initial of the Project Manager (e.g.
Hutson, D).

TTNUS/TAL-03-077/9666-5.4
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DATA FIELD DATA FIELD DATA FIELD DESCRIPTION
TYPE WIDTH

PARAMETER C 45 Chemical or analyte name exactly as reported on Form I.

CAS_NO C 10 Chemical Abstract Service number for the parameter listed. The
CAS number should be reported exactly as it is listed in
publications such as the Merck Index. This field should be left
blank for those parameters not having CAS numbers (e.g. Total
Organic Carbon).

FRACTION C 5 Metals = 'M', Volatiles = 'OV', Semivolatiles/BNAs = 'OS’,
Pesticides = 'PEST', Herbicides = ‘HERB’, Polychlorinated
Biphenyls = 'PCB', Explosives = ‘EXP’, Any petroleum
hydrocarbon or fuel = ‘TPH’, Wet Chemistry = ‘WET’,
Radionuclide = 'RAD', Miscellaneous = 'MISC'

METHOD C 20 Analytical method used to quantitate parameter concentrations
as listed in the laboratory technical specification (e.g. ‘8270A’ for
SW-846 Method 8270A.

LAB_RESULT N 20 (6) Reported value in units specified in the UNITS field containing
the proper number of significant digits. The % Recovery shall be
placed in this field for matrix spike and laboratory control sample
results.

UNITS C 5 The units of measure as reported on the Form |.

LAB_QUAL C 2 The laboratory qualifier as reported on the Form I. For example,
a ‘U’ qualifier should be used for all nondetected results.

IDL N 15 (6) Instrument detection limit in units specified in the UNITS field.

MDL N 15 (6) Method detection limit in units specified in the UNITS field and
method specified in the METHOD field.

CRDL_CRQL N 15 (6) Contract Required Detection/Quantitation Limit in the units
specified in the UNITS field. RDL for non-CLP parameters.

DIL_FACTOR N 6 (1) Dilution factor.

PCT_MOIST N 5() Percent moisture for soil samples; blank for water samples.

COMMENTS C 20 Analytical result qualifier or comment other than that listed in the

LAB_QUAL field. Example: 'Reanalysis'.

C = Character string (everything shall be reported in capital letters)
N = Numeric string (decimal places are in parentheses in field width column)

D = Date (Ex: 05/25/97)
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DATABASE STRUCTURE
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ARCVIEW GIS DATA STRUCTURE
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1.0 INTRODUCTION

This document describes the table structures and field descriptions of the database used in the
Environmental Geographic Information System (EGIS). Electronic data interchange (EDI) tools can improve
the quality and timeliness of data exchange, establish consistent methods, streamline processes and
procedures, and reduce costs while increasing the effectiveness information. As part of this effort the EGIS
was designed by Tetra Tech NUS, Inc. (TtNUS) to combine the power and versatility of a relational database
management system and a user-friendly Geographic Information System (GIS) interface. The EGIS allows
integration of a facility's environmental information with real-world images and drawings. This accessibility

provides easy, real-time access to an organization's environmental data.

2.0 TABLE STRUCTURES

The EGIS database table structures are defined and discussed below in Tables 2.1 — 2.3. This information
is provided for users who want to manipulate the data beyond the EGIS application, using another database

or application

TABLE 2.1

FILE STRUCTURE AND DEFINITIONS FOR PROJECT

The Project document is a single dBASE file containing specific information about the project.

FIELD FIELD TYPE DESCRIPTION
PrjiNo Character (25) Unique facility number assigned to each facility
Facility Character (25) The name of the facility the data is associated with
Path Character (25) Directory storing all data related to the facility
PIC Character (25) Internal principle in charge or project manager
Phone Character (15) Phone number of PIC
Email Character (35) Email address of PIC
Projection Character (40) Coordinate system used for all spatial data
Datum Character (15) Datum used by the projection
SubmitDate | Date Date the project was submitted

TTNUS/TAL-03-077/9666-5.4 CTO 0283
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The locations file structure format used to develop dBASE tables containing location information for specific

sample matrices.

Each unique matrix has its own unique table (i.e. loc_gw.dbf, loc_so.dbf, etc.)

FIELD FIELD TYPE DESCRIPTION
LocID Character (25) The commonly used unique identification of each location
LocName Character (25) The commonly used name of each location
Northing Numeric (15,4) Northing (Y) Coordinate System location for each LoclID point
Easting Numeric (15,4) Easting (X) Coordinate System location for each LoclID point
GElevation | Numeric (10,4) Ground surface elevation (MSL) of LoclD
InstiDate Date Installation date of LocID
Type Character (4) Indicates the type of location by the LoclD
ou Character (5) Operable Unit number
SWMU Character (5) Solid Waste Management Unit number
AOC Character (20) Area of concern
Site Character (25) The designated site number
LocAlias Character (25) An alternative identification for LocID
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TABLE 2.3 -

FILE STRUCTURE AND DEFINITIONS FOR RESULTS

The results file structure format used to develop dBASE tables containing result information for its
perspective sample location matrix (i.e. res_gw.dbf, res_so.dbf, etc.).

FIELD FIELD TYPE DESCRIPTION

LocID Character (25) The commonly used unique identification of each location.

SamplelD Character (35) Unique identification number for each distinct sample collected in
the field, for a specific sampling day or episode.

CAS Character (12) Chemical Abstract Service number.

Parameter Character (50) Indicates the analyte, parameter or chemical name for which
results are being presented.

Result Character (20) Result, concentration, or value of the analyte, parameter or
chemical in a numeric format.

Unit Character (5) Unit of measurement for the Result.

Qualifier Character (3) Validation qualifier

Fraction Character (10) Chemical class or fraction type.

Matrix Character (4) Indicates the matrix represented by the sample.

DepthTop Numeric (10,4) Depth to the top of the sample, measured from ground surface.

DepthBot Numeric (10,4) Depth to the bottom of the sample, measured from ground surface.

SampleDat | Date The date the sample was collected in the field

e

Round Character (5) Interval description of sample data collected within a finite period of
time. For multiple rounds of sampling, this field may contain the
year and round number (i.e. 20001)

Duplicate Character (10) Code for reference to field duplicates.
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1.0 PURPOSE

This procedure describes methods and equipment commonly used for collecting environmental samples
of surface water and aquatic sediment for either onsite examination and chemical testing, or for
subsequent laboratory analysis.

2.0 SCOPE

The information presented in this guideline is generally applicable to all environmental sampling of surface
waters (Section 5.3) and aquatic sediments (Section 5.5), except where the analyte(s) may interact with
the sampling equipment. The collection of concentrated sludges or hazardous waste samples from
disposal or process lagoons often requires methods, precautions and equipment different from those
described herein.

3.0 GLOSSARY

Environmental Sample - a sample containing (or suspected to contain) low-level concentrations of
contaminants, which does not require special handling or transport considerations as detailed in SOP SA-
6.1.

Hazardous Waste Sample - a sample containing (or suspected to contain) higher concentrations of
contaminants thus requiring special handling and/or transport considerations per SOP SA-6.1.

4.0 RESPONSIBILITIES

Project Manager - The Project Manager has the overall responsibility for seeing that all surface water and
sediment sampling activities are properly conducted by appropriately trained personnel.

Field Operations Leader - The Field Operations Leader (FOL) is responsible for the supervision of onsite
water quality analyses, ensuring proper sample collection, handling, and the completion and accuracy of
all field documentation, and making sure that custody of all samples obtained is maintained according to
proper procedures.

5.0 PROCEDURES
5.1 Introduction

Collecting a representative sample from surface water or sediments is difficult because of water
movement, stratification, or patchiness. To collect representative samples, one must standardize
sampling bias related to site selection, sampling frequency, sample collection, sampling devices, and
sample handling, preservation, and identification.

Representativeness is a qualitative description of the degree to which an individual sample accurately
reflects population characteristics or parameter variations at a sampling point. It is therefore an important
characteristic not only of assessment and quantification of environmental threats posed by the site, but
also for providing information for engineering design and construction. Proper sample location selection
. and proper sample collection methods are important to ensure that a truly representative sample has been
taken. Regardless of quality control applied during laboratory analyses and subsequent scrutiny of
analytical data packages, reported data are no better than the confidence that can be placed in the
representativeness of the samples.

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
SURFACE WATER AND SA-1.2 3of 12
SEDIMENT SAMPLING

Revision Effective Date
5 09/03
5.2 Defining the Sampling Program

Many factors must be considered in developing a sampling program for surface water or sediments
including study objectives, accessibility, site topography, physical characteristics of the water body (such
as flow and mixing), point and diffuse sources of contamination, and personnel and equipment available to
conduct the study. For waterborne constituents, dispersion depends on the vertical and lateral mixing
within the body of water. For sediments, dispersion depends on bottom current or flow characteristics,
sediment characteristics (density, size) and geochemical properties (which affect adsorption/desorption).
The hydrogeologist developing the sampling plan must therefore know not only the mixing characteristics
of streams and lakes, but also must understand the role of fluvial-sediment transport, deposition, and
chemical sorption.

5.2.1 Sampling Program Objectives

The objective of surface water sampling is to determine the surface water quality entering, leaving or
remaining within the site. The scope of the sampling program must consider the sources and potential
pathways for transport of contamination to or within a surface water body. Sources may include point
sources (leaky tanks, outfalls, etc.) or nonpoint sources (e.g., spills). The major pathways for surface
water contamination (not including airborne deposition) are overland runoff, leachate influx to the
waterbody, direct waste disposal (solid or liquid) into the water body; and groundwater flow influx from
upgradient. The relative importance of these pathways, and therefore the design of the sampling
program, is controlled by the physiographic and hydrologic features of the site, the drainage basin(s)
which encompass the site, and the history of site activities.

Physiographic and hydrologic features to be considered include slopes and runoff direction, areas of
temporary flooding or pooling, tidal effects, artificial surface runoff controls such as berms or drainage
ditches (and when they were constructed relative to site operation), and locations of springs, seeps,
marshes, etc. In addition, the obvious considerations such as the location of man-made discharge points
to the nearest stream (intermittent or flowing), pond, lake, estuary, etc., shall be considered.

A more subtle consideration in designing the sampling program is the potential for dispersion of dissolved
or sediment-associated contaminants away from the source. The dispersion could lead to a more
homogeneous distribution of contamination at low or possibly non-detectable concentrations. Such
dispersion does not, however, always readily occur. For example, obtaining a representative sample of
contamination from a main stream immediately below an outfall or a tributary is difficult because the inflow
frequently follows a stream bank with little lateral mixing for some distance. Sampling alternatives to
overcome this situation are: (1) move the site far enough downstream to allow for adequate mixing, or
(2) collect integrated samples in a cross section. Also, nonhomogeneous distribution is a particular
problem with regard to sediment-associated contaminants, which may accumulate in low-energy
environments (coves, river bends, deep spots, or even behind boulders) near or distant from the source
while higher-energy areas (main stream channels) near the source may show no contaminant
accumulation.

The distribution of particulates within a sample itself is an important consideration. Many organic
compounds are only slightly water soluble and tend to adsorb onto particulate matter. Nitrogen,
phosphorus, and the heavy metals may also be transported by particulates. Samples must be collected
with a representative amount of suspended material; transfer from the sampling device shall include
transferring a proportionate amount of the suspended material.

5.2.2 Location of Sampling Stations

Accessibility is the primary factor affecting sampling costs. The desirability and utility of a sample for
analysis and consideration of site conditions must be balanced against the costs of collection as controlled
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by accessibility. Bridges or piers are the first choice for locating a sampling station on a stream, because
bridges provide ready access and also permit the sampling technician to sample any point across the
stream. A boat or pontoon (with an associated increase in cost) may be needed to sample locations on
lakes and reservoirs, as well as those on larger rivers. Frequently, however, a boat will take longer to
cross a water body and will hinder manipulation of the sampling equipment. Wading for samples is not
recommended unless it is known that contaminant levels are low so that skin contact will not produce
adverse health effects. This provides a built in margin of safety in the event that wading boots or other
protective equipment should fail to function properly. If it is necessary to wade into the water body to
obtain a sample, the sampler shall be careful to minimize disturbance of bottom sediments and must enter
the water body downstream of the sampling location. If necessary, the sampling technician shall wait for
the sediments to settle before taking a sample.

Sampling in marshes or tidal areas may require the use of an all-terrain vehicle (ATV). The same
precautions mentioned above with regard to sediment disturbance apply.

Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same concentrations
of each would occur at all points along the cross section. This situation is most likely downstream of
areas of high turbulence. Careful site selection is needed in order to ensure, as nearly as possible, that
samples are taken where uniform flow or deposition and good mixing conditions exist.

The availability of streamflow and sediment discharge records can be an important consideration in
choosing sampling sites in streams. Streamflow data in association with contaminant concentration data
are essential for estimating the total contaminant loads carried by the stream. If a gaging station is not
conveniently located on a selected stream, the project hydrogeologist shall explore the possibility of
obtaining streamflow data by direct or indirect methods.

5.2.3 Frequency of Sampling

The sampling frequency and the objectives of the sampling event will be defined by the project plan
documents. For single-event site or area characterization sampling, both bottom material and overlying
water samples shall be collected at the specified sampling stations. If valid data are available on the
distribution of the contaminant between the solid and aqueous phases, it may be appropriate to sample
only one phase, although this is not often recommended. If samples are collected primarily for monitoring
purposes (i.e., consisting of repetitive, continuing measurements to define variations and trends at a given
location), water samples shall be collected at a pre-established and constant interval as specified in the
project plans (often monthly or quarterly, and during droughts and floods). Samples of bottom material
shall be collected from fresh deposits at least yearly, and preferably seasonally, during both spring and
fall.

The variability in available water-quality data shall be evaluated before determining the number and
collection frequency of samples required to maintain an effective monitoring program.

53 Surface Water Sample Collection

5.3.1 Streams, Rivers, Outfalls and Drainage Features (Ditches, Culverts)

Methods for sampling streams, rivers, outfalls, and drainage features at a single point vary from the
simplest of hand-sampling procedures to the more sophisticated multi-point sampling techniques known
as the equal-width-increment (EWI) method or the equal-discharge-increment (EDI) methods (see below).

Samples from different depths or cross-sectional locations in the watercourse taken during the same
sampling episode, shall be composited. However, samples collected along the length of the watercourse
or at different times may reflect differing inputs or dilutions and therefore shall not be composited.
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Generally, the number and type of samples to be taken depend on the river's width, depth, discharge and
on the suspended sediment the stream or river transports. The greater the number of individual points
that are sampled, the more likely that the composite sample will truly represent the overall characteristics
of the water.

In small streams less than about 20 feet wide, a sampling site can generally be found where the water is
well mixed. In such cases, a single grab sample taken at mid-depth in the center of the channel is
adequate to represent the entire cross section.

For larger streams, at least one vertical composite shall be taken with one sample each from just below
the surface, at mid-depth, and just above the bottom. The measurement of DO, pH, temperature,
conductivity, etc., shall be made on each aliquot of the vertical composite and on the composite itself. For
rivers, several vertical composites shall be collected, as directed in the project plan documents.

5.3.2 Lakes, Ponds and Reservoirs

Lakes, ponds, and reservoirs have a much greater tendency to stratify than rivers and streams. The
relative lack of mixing requires that more samples be obtained.

The number of water sampling sites on a lake, pond, or impoundment will vary with the size and shape of
the basin. In ponds and small lakes, a single vertical composite at the deepest point may be sufficient.
Similarly, the measurement of DO, pH, temperature, etc., is to be conducted on each aliquot of the vertical
composite and on the composite itself. In naturally-formed ponds, the deepest point may have to be
determined empirically; in impoundments, the deepest point is usually near the dam.

In lakes and larger reservoirs, several vertical composites shall be composited to form a single sample.
These verticals are often taken along a transect or grid. In some cases, it may be of interest to form
separate composites of epilimnetic and hypolimnetic zones. In a stratified lake, the epilimnion is the
thermocline which is exposed to the atmosphere. The hypolimnion is the lower, "confined” layer which is
only mixed with the epilimnion and vented to the atmosphere during seasonal "overturn™ (when density
stratification disappears). These two zones may thus have very different concentrations of contaminants if
input is only to one zone, if the contaminants are volatile (and therefore vented from the epilimnion but not
the hypolimnion), or if the epilimnion only is involved in short-term flushing (i.e., inflow from or outflow to
shallow streams). Normally, however, a composite consists of several verticals with samples collected at
various depths.

In lakes with irregular shape and with bays and coves that are protected from the wind, separate
composite samples may be needed to adequately represent water quality since it is likely that only poor
mixing will occur. Similarly, additional samples are recommended where discharges, tributaries, land use
characteristics, and other such factors are suspected of influencing water quality.

Many lake measurements are now made in-situ using sensors and automatic readout or recording
devices. Single and multi-parameter instruments are available for measuring temperature, depth, pH,
oxidation-reduction potential (ORP), specific conductance, dissolved oxygen, some cations and anions,
and light penetration.

5.33 Estuaries

Estuarine areas are by definition, zones where inland freshwaters (both surface and ground) mix with
oceanic saline waters. Estuaries are generally categorized into three types dependent upon freshwater
inflow and mixing properties. Knowledge of the estuary type is necessary to determine sampling
locations. Each type of estuarine area is described below:
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e Mixed Estuary - characterized by the absence of a vertical halocline {(gradual or no marked increase in
salinity in the water column) and a gradual increase in salinity seaward. Typically this type of estuary
is shallow and is found in major freshwater sheetflow areas. Being well mixed, the sampling locations
are not critical in this type of estuary.

e Salt Wedge Estuary - characterized by a sharp vertical increase in salinity and stratified freshwater
flow along the surface. In these estuaries, the vertical mixing forces cannot override the density
differential between fresh and saline waters. In effect, a salt wedge tapering inland moves
horizontally, back and forth, with the tidal phase. If contamination is being introduced into the estuary
from upstream, water sampling from the salt wedge may miss it entirely.

e Oceanic Estuary - characterized by salinities approaching full-strength oceanic waters. Seasonally,
freshwater inflow is small with the preponderance of the fresh-saline water mixing occurring near, or
at, the shore line.

Sampling in estuarine areas is normally based upon the tidal phases, with samples collected on
successive slack tides (i.e., when the tide turns). Estuarine sampling programs shall include vertical
salinity measurements at 1- to 5-foot increments, coupled with vertical dissolved oxygen and temperature
profiles.

5.34 Surface Water Sampling Equipment

The selection of sampling equipment depends on the site conditions and sample type to be acquired. The
most frequently used samplers are:

Open tube.

Dip sampler.

Weighted bottle.

Hand pump.

Kemmerer.
Depth-Integrating Sampler.

The dip sampler and the weighted bottle sampler are used most often, and detailed discussions for these
devices only (and the Kemmerer sampler) are addressed subsequently in this section.

The criteria for selecting a sampler include:

Disposability and/or easy decontamination.

Inexpensive cost (if the item is to be disposed).

Ease of operation. :

Nonreactive/noncontaminating properties - Teflon-coated, glass, stainless-steel or PVC sample
chambers are preferred (in that order).

Eal A

As specified above, each sample (grab or each aliquot collected for compositing) shall be measured for
but not limited to:

Specific conductance.
Temperature.

pH.

Dissolved oxygen (optional).

Sample measurements shall be conducted as soon as the sample is acquired. Measurement techniques
described in SOP SA-1.1 shall be followed. All pertinent data and results shall be recorded in a field
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notebook or on sample logsheets (see Attachment A). These analyses will provide information on water
mixing/stratification and potential contamination.

Dip Sampling

Water is often sampled by filling a container either attached to a pole or held directly, from just beneath
the surface of the water (a dip or grab sample). Constituents measured in grab samples are only
indicative of conditions near the surface of the water and may not be a true representation of the total
concentration that is distributed throughout the water column and in the cross section. Therefore,
whenever possible, it is recommended to augment dip samples with samples that represent both
dissolved and suspended constituents and both vertical and horizontal distributions.

Weighted Bottle Sampling

A grab sample can also be taken using a weighted holder that allows a bottle to be lowered to any desired
depth, opened for filling, closed, and returned to the surface. This allows discrete sampling with depth.
Several of these samples can be combined to provide a vertical composite. Alternatively, an open bottle
can be lowered to the bottom and raised to the surface at a uniform rate so that the bottle collects sample
throughout the total depth and is just filled on reaching the surface. The resulting sample using either
method will roughly approach what is known as a depth-integrated sample.

A closed weighted bottle sampler consists of a stopped glass or plastic bottle, a weight and/or holding
device, and lines to open the stopper and lower or raise the bottle. The procedure for sampling with this
device is:

e Gently lower the sampler to the desired depth so as not to remove the stopper prematurely (watch for
bubbles).

¢ Pull out the stopper with a sharp jerk of the stopper line.
+ Allow the bottle to fill completely, as evidenced by the absence of air bubbles.
e Raise the sampler and cap the bottle.

s Decontaminate the outside of the bottle. This bottle can be used as the sample container as long as
the bottle is an approved container type.

Kemmerer

If samples are desired at a specific depth, and the parameters to be measured do not require a Teflon
coated sampler, a standard Kemmerer sampler may be used. The Kemmerer sampler is a brass,
stainless-steel or acrylic cylinder, with rubber stoppers that leave the ends open while being lowered in a
vertical position (thus allowing free passage of water through the cylinder). A "messenger” is sent down
the line when the sampler is at the designated depth, to cause the stoppers to close the cylinder, which is
then raised. Water is removed through a valve to fill sample bottles.

5.3.5 Surface Water Sampling Techniques

Most samples taken during site investigations are grab samples. Typically, surface water sampling
involves immersing the sample container in the body of water; however, the following suggestions are
made to help ensure that the samples obtained are representative of site conditions:
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¢ The most representative samples are obtained from mid-channel at a 0.6 foot stream depth in a well-
mixed stream.

¢ Even though the containers used to obtain the samples are previously laboratory cleaned, it is
suggested that the sample container be rinsed at least once with the water to be sampled before the
sample is taken. This is not applicable when sample containers are provided "pre-preserved.”

e For sampling moving water, it is suggested that the farthest downstream sample be obtained first, and
that subsequent samples be taken as one works upstream. In general, work from zones suspected of
low contamination to zones of high contamination.

e To sample a pond or other standing body of water, the surface area may be divided into grids. A
series of samples taken from each grid node is combined into one sample, or several grid nodes are
selected at random.

e Care should be taken to avoid excessive agitation of the water, as loss of volatile constituents could
result. .

e When obtaining samples in 40 mL septum vials for volatile organics analysis, it is important to exclude
any air space in the top of the bottle and to be sure that the Teflon liner of the septum faces in after
the vial is filled and capped. The vial can be turned upside down to check for air bubbles.

o Do not sample at the surface, unless sampling specifically for a known constituent which is immiscible
and on top of the water. Instead, the sample container should be inverted, lowered to the approximate
depth, and held at about a 45-degree angle with the mouth of the bottle facing upstream. When
sample containers are provided “pre-preserved,” use a dedicated, clean, un-preserved bottle for
sampling and transfer to an appropriately-preserved container.

54 Onsite Water Quality Testing

Onsite water quality testing shall be conducted as described in SOP SA-1.1.

5.5 Sediment Sampling

5.5.1 General

Sediment samples are usually collected at the same verticals at which water samples were collected. It
only one sediment sample is to be collected, the sampling location shall be approximately at the center of
the water body.

Generally, the coarser grained sediments are deposited near the headwaters of the reservoir. Bed
sediments near the center of a water body will be composed of fine-grained materials which may, because
of their lower porosity and greater surface area available for adsorption, contain greater concentrations of
contaminants. The shape, flow pattern, bathometry (i.e., depth distribution), and water circulation patterns
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